Ideally, in order to relate dust concentrations expressed in terms of one parameter, e.g., number per unit volume, with those expressed in terms of another parameter, e.g., mass per unit volume, the particles counted by microscope in a thermal precipitator sample should be within the same size range as samples collected by other means for the determination of mass concentration.
It is generally agreed that dust particles in order to produce pneumoconiosis must usually be less than 5 ,u in size, that is to say, that their terminal velocities must be less than that of a sphere of unit density and diameter 5,u. For gravimetric determinations of such dust particles, the sampling instrument is now usually fitted with a size selector, working on (Hamilton and Walton, 1952) . When the sampling rate is 7 cu. cm./min. this selector has the characteristic shown in Fig. 1 [Crown copyright S. with the channel giving entry to the head of the thermal precipitator.
With this device attached to one thermal precipitator only, simultaneous samples were taken (at the rate of 7 cu. cm./min.) with two thermal precipitators in a number of different environments in coal-mines throughout the country. As many pairs of samples as possible were taken during a working shift, up to a maximum of 15 pairs; in no case was the number of pairs less than five. In addition, when the main sampling site was on the working face, a similar number of pairs of samples was taken 10 yards down the return airway. During sampling the size selector was changed from one precipitator to the other for alternate samples, and after every second sample the positions of the two thermal precipitators were exchanged.
Environments Sampled
Sampling was carried out in all the different coalfields in Great Britain during a variety of different mining operations, including the cutting of coal, the getting of coal by pneumatic picks, hand-filling operations, cutterloading operations, belt-loading operations, and drilling operations in a hard heading. In this way, most of the dust-producing operations encountered in coal-mines were investigated and whatever differences there might be in the size distribution of dust clouds so produced would be taken into account. (1) The ratio was obtained, for each pair of samples, of the number of particles per cc. in the size range greater than 1 ,u as measured by the thermal precipitator fitted with a size selector to the number of particles per cc. in the size range 1 to 5 ,u as measured by the standard thermal precipitator. When the distributions of this ratio for the different sampling positions were compared there was no significant difference between them (see Appendix). This negative result may, to some extent, be due to the statistically small size of the sample of the distribution of the ratio for a given sampling position, but it implies that the distributions may legitimately be combined where they were obtained at sampling positions of like kind.
The combined distribution for different types of sampling situations is shown in Fig. 3 . As is not unexpected, the distribution is approximately log normal. It indicates that the mean value of the ratio is of the order unity. If any bias exists it is such as to suggest that the ratio is greater than unity rather than less.
It is clearly desirable to have an estimate of the experimental error so that the dispersion of the values of the ratio shown in Fig. 3 Fig. 4 is similar to that given in Fig. 3 .
This strengthens the view, therefore, that on the average, due allowance having now been made for experimental error, the count in the size range greater than 1 ,u obtained from a thermal precipitator fitted with a size selector is equal to, or somewhat greater than, the conventional count (in the size range 1 to 5 ,t) taken with an ordinary thermal precipitator.
(2) The alternative method of testing the equivalence of the two counts is to examine the regression zones established by plotting the counts one against the other. Typical scatter diagrams are shown in Fig. 5 . There are two main types. The first type (Fig. 5a) (Fig. 5b) , the indication is that the values of the count greater than 1 ,t with the thermal precipitator fitted with a size selector are somewhat greater than the counts 1 to 5 ,u obtained with the standard thermal precipitator. When the ratio was somewhat greater than unity, the samples were taken in clouds of higher concentration. Fig. 5b Fig. 5a , are relatively evenly distributed about the line of perfect agreement; but they are few in number, the range of concentrations sampled is low and, in general, the dust concentrations themselves were low. To help in the assessment of the scatter diagrams, the previously mentioned data, obtained with two standard thermal precipitators sampling the same cloud simultaneously, are plotted in Fig. 6 . This illustrates the [Crown copyright, S.M.R.E. 
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Comparison of Fig. 5a and Fig. 6 All these several points, coupled with the fact that the use of the selector causes a loss of information about the size distribution in the range up to 10 ju, suggest that for ordinary purposes there is no advantage to be gained by fitting a size selector. On the other hand, its use would almost certainly facilitate the evaluation of samples by automatic machines, because some of the discrimination between particles carried out by such machines will already have been made by the selector. The use of a size selector might also have two other possible advantages: it should enable sampling to proceed for longer periods in clouds with many coarse particles without particles on the sample overlapping; it should also reduce the interference caused when large particles adhere to the hot wire.
Summary
The experiments described in this report were necessary in order to increase our knowledge of the parameter of dust concentration actually measured when airborne dust clouds are sampled by the standard thermal precipitator. It Fig. 3 and the resulting distributions may be taken as representative of the overall populations of the ratio at the different types of sampling position. There is no significant difference between the populations of the ratio obtained at the different sampling positions. The data given in Fig. 4 are not strictly comparable with the present results (see also below), because the two standard thermal precipitators were sampling in clouds different from those used in the size selector tests, and also because the counts in the size range 0 5 to 5 I (instead of 1 to 5 IL) were recorded. Nevertheless, the data can be used to estimate the order of magnitude of the "experimental" error. When the distributions of Fig. 3 and Fig. 4 
